Influence of oxygen tension on apoptosis and hatching in bovine embryos cultured in vitro.
Various oxygen tensions are employed for in vitro embryo production. Since it is known that oxygen tension can influence the efficiency of embryo production and embryo quality, the aim of our study was to define an optimal oxygen concentration for bovine embryo production in vitro in synthetic oviduct fluid (SOF). Embryo quality criteria were hatching ability and the degree of apoptosis as assessed by TUNEL staining and Bax gene expression. In Experiment 1, the effects of 2, 5 and 20% O(2) tensions on embryo development were compared. The highest rate of eight-cell embryos (47%) at 72 hpi was obtained under 20% O(2). However, it seemed that 2 and 5% O(2) were also suitable as assessed by embryo survival rates at 144 hpi (29 and 30% at morula stage), 168 hpi (21 and 19% at blastocyst stage) and 216 hpi (14 and 17% at hatched blastocyst stage). In Experiment 2, comparisons were made between effects of 5, 20% and alternating O(2) (20% O(2) to 72 hpi and then changed to 5% O(2) up to 216 hpi) on embryo development. Alternating the O(2) tension significantly reduced the number of hatching blastocysts to 7%. Staining with TUNEL revealed that apoptosis occurred in all tested hatched blastocysts, but a significantly lower apoptotic cell ratio was found in embryos cultured under 5% O(2) (P<0.05). Total cell number of embryos cultured under 5% and alternating oxygen was significantly higher than that of other groups (P<0.05). Bax gene expression was detected by means of RT-PCR in only 2 of 66 hatched blastocysts. It can be concluded that 5% oxygen is optimal for bovine embryo culture in cell free media. Moreover, it is very likely that the apoptosis detected by TUNEL staining in this study is Bax-independent.